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Mr. Steve Colantino
Illinois Environmental Protection Agency
2200 Churchill Road,
Springfield, Illinois 62706

RE: Summary Report of Sampling Activities at the
Lenz Oil Services Site
Lemont, Illinois
(WE Project No. 06369)

Dear Mr. Colantino,

It is our pleasure to submit the attached Summary Report of Sampling Activities
at the Lenz Oil Services Site in accordance with our Project Outline Proposal
Report (POPR).

The summary report includes the data from the drum, tank, and soil sampling
programs as well as the hydrogeologic investigation and monitoring well install-
ation. A site plan that shows the sampling locations, drum staging areas, tank
locations, and other physical properties of the site is included. This is our
final report and concludes our activities on this project.

If you have any questions or feel any aspect of this report requires clarification,
please do not hesitate to contact us.

Very trul

William G. Paraskevas
Branch Office Director

WGP/mc

Enc.

6535 EAST 82ND STREET. SUITE 205A, INDIANAPOLIS. IN 46250 • (317) 841-8845
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1.0 SUMMARY OF ACTIVITIES

1•1 Introduction

From June 18 to July 30, 1986, Wehran Engineering, under contract with the Illinois
Environmental Protection Agency (IEPA), conducted a site investigation at the Lenz
Oil Services site near Lemont, Illinois. The primary purposes of this site in-
vestigation were to determine the types of waste materials present on site and to
conduct a preliminary investigation into the contamination of the underlying soils
and groundwater. The following sections comprise a summary of the activities that
occurred during the course of this investigation.

1.2 Set-up and Tank Inventory

Prior to any sampling, a decontamination pad was constructed within the site bound-
aries at the easternmost entrance to the site. This area was used to decontaminate
all vehicles and equipment that left the site and for the daily decontamination of
the reusable safety and sampling equipment. A trailer was also brought on-site
to serve as an office and as a storage facility for safety and sampling equipment.

Initially, a tank inventory was completed by walking through the site and noting
the number of tanks and their locations. Each tank was labelled with an identifying
number. These tank locations are shown on the accompanying site plan. Workers
conducting this inventory wore Level C protective gear and monitored the ambient con-
ditions with portable air monitoring equipment.

1.3 Drum Staging

A concrete block storage shed exists in the southernmost corner of the site. The
northern section of this shed housed an unknown number of fifty-five gallon drums
containing unknown materials. These drums were stacked two-high. Most of the drums
were either punctured or rusted through and required an overpack to prevent further
leakage of material onto the ground. As the drums were removed from the shed, they
were labelled with an identification number. The leaking drums were placed in the
overpacks using a forklift with a drum ring attachment. The overpacks were labelled
with the same identification number as the drums that were placed in them.

The forklift was also used to relocate all of the drums and overpacked drums to one
of three staging areas shown on the site plan. Two of these staging areas contain
exclusively overpacked drums. Drum Staging Area #1 is one such site and is located
at the south corner of the site between the storage shed and the concrete block
garage. The second area for overpacked drums is Drum Staging Area #3 located in the
western portion of the site between tanks T-19 and T-23. Drum Staging Area if2 was
set-up for drums that did not require an overpack either because the drum was in-
tact or empty. This area is located between the tank farm and Drum Staging Area #3.
Intact drums from the storage shed and empty or intact drums from other various
locations within the site were included in this area. A total of 197 drums were
located and labelled.
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1.4 Drum and Tank Sampling

1.4.1 Drum Sampling

Once the drum staging was completed, the sampling segment of the field investigative
program began. The first task that was undertaken was the opening of all the drums.
The workers involved in this phase of the work wore Level B protection, either self-
contained breathing apparatus (SCBA) or air lines. The ambient environment around
the drums was monitored with an HNU meter or an Organic Vapor Analyzer (OVA). These
instruments were also used to monitor the airspace in each vessel.

There were two principle sampling devices used for the materials in the drums -
coliwassas and trowels. The method of sampling for a particular drum was chosen
based on the physical state of the waste material and the accessibility of the
material through the top of the drum. Extremely viscous semifluids and solids
were sampled with trowels when drum tops could be removed. Semifluids were sampled
with coliwassas when drum lids could not be removed and the only available access
to the material was through a bung hole in the top of the drum. Liquids were always
sampled utilizing coliwassas.

Each sampling device was rinsed with acetone and then distilled water prior to
sampling to prevent the introduction of foreign contaminants to the sample. The
expended sampling device was disposed of in the drum that was sampled to prevent
cross-contamination between drums. The only exception to this practice was the
trowels used for taking composite samples as described below.

Semifluids with similar physical characteristics (i.e. color, texture, etc.) were
sampled and combined as composite samples, with no more than four drum samples per
composite sample. The same trowel was used to sample each drum in any one composite
sample and then disposed of in the drum. There was no compositing of liquid samples.
One sample was taken for each phase in drums that contained more than one layer. As
each labelled sample jar was filled, it was sealed with evidence tape, initialled
and dated, and placed in a cooler provided by the IEPA contract laboratory.

An estimate was made as to the depth of material contained in each drum. If a
drum was empty a note was placed in the field book stating that fact. Upon completion
of the sampling, each of the drums and each overpack were closed.

1.4.2 Tank Sampling

The tank sampling safety program was conducted in a manner similar to that of the
drum sampling. That is, the tank opening process was conducted using Level B pro-
tection and the ambient conditions were monitored with an OVA. In addition to the
OVA, the tanks were also monitored with an explosimeter/oxygen meter. This safety
device sounded an alarm whenever the oxygen level dropped to 19% or less or when
25% of the Lower Explosive Limit (LEL) was reached. Because the explosimeter is
calibrated for propane, a limit of 25% of the LEL was conservatively used as a
warning level when monitoring atmospheres containing unknown vapors to allow for
differences in instrument response to different compounds. The tanks were sampled
by dipping a glass container into the material contained in the tanks and pouring
what was collected into jars provided by the IEPA contract laboratory. The level of
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the material in some of the tanks was such that it could not be reached by hand
dipping, therefore an extension had to be added to the handle of the dipper. Prior
to sampling, each dipper was rinsed with acetone and then distilled water to pre-
vent the introduction of contaminants to the tanks. At the conclusion of sampling
each tank, the dipper was disposed of in the tank to prevent cross-contamination
between tank samples.

As with the drum samples, tank samples were also sealed with evidence tape, initialled
and dated, and placed into a cooler provided by the IEPA contract laboratory.

1.4.3 Oxygen Deficient and/or Potentially Explosive Atmospheres

As noted in the previous section, an explosimeter/oxygen meter was utilized to
provide a warning of oxygen deficient or potentially explosive atmospheres. There
were several areas where the alarm sounded.

The first area was in the vicinity of tank T-23. Oxygen levels sometimes dropped
to 19% in the breathing zone. The location where these readings were obtained is r m
on the accompanying site plan view. The cause of these low oxygen levels was not
determined.

The warning level on the explosimeter was exceeded in two areas. Near tank T-27,
readings of 100% LEL were obtained, while at tank T-14, readings of 62% LEL were
noted.

Due to restricted access to Tank T-17 - which was buried - the atmosphere inside
that tank could not be surveyed. However, because of its location with respect to
the gasoline pump on the site and an opening in the tank that was found beneath that
pump, it is believed that the tank was used for gasoline storage and may contain
some residual amount. If so, then a potential explosive atmosphere within the tank
could exist.

1.5 Surface Soil Sampling

Six composite surface soil samples were taken for chemical analysis to aid in the
determination of the extent of the contamination of the site. Four of these samples
were taken in the vicinity of tanks. One sample was taken immediately north of the
tank farm from zero to five inches below the surface, This sample location is
shown as X101 on the site plan. A second sample, labelled X102 on the site plan, was
taken immediately north of tank T-34 from zero to five inches below the ground sur-
face. Both of these samples were oily and the head space in the glass, wide-mouthed
jars had OVA readings of greater than 1000 parts per million (ppm). These readings
were taken by opening the jar and inserting the OVA probe into the jar and then
covering the jar opening with the lid to prevent dispersion by the wind of the con-
tained vapors.

A third sample, X104, was taken from the inside of the berm surrounding tanks T-32
and T-33. The last of these four surface soil samples taken near tanks was X108,
located immediately south of tank T-16. This sample was generally gravel coated with
a dried oil.

One of the two remaining composite surface soil samples was taken from the cinder
stockpile near the north fence adjacent to the former lagoon area as shown on the
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site plan. This sample was labelled X103. The final surficial soil sample, X107,
was taken from the soils underlying the area in the storage shed where the drums had
been stacked. This sample was oily.

1.6 Subsurface Investigation

1.6.1 Magnetometer and Metal Detector

Another segment of the field investigation was the location of underground objects,
such as piping systems or drums, using a magnetometer and a metal detector. The
magnetometer that was used was a Geometries; Model: G816. Several anomalies were
located in the former lagoon area. These locations are shown on the site map and
denoted with the prefix "PL". Although the exact dimensions of these objects could
not be determined, it was determined that they were relatively small. PL-9 is an
exception to the above statement. The anomaly in the soil detected at this point
was larger than a typical fifty-five gallon drum. There was also a large object de-
tected between Drum Staging Areas #2 and #3. The precise dimensions of these two
larger subsurface objects was not determined.

1.6.2 Hand Augering

Fourteen borings were hand augered in the former lagoon area to evaluate conditions
in the area affected by the lagoon. Two other borings were hand augered near tank
T-18. These auger holes are denoted on the site plan by the prefix "A". OVA readings
were taken at various depths in each auger hole. The following table shows the OVA
readings for each boring at each depth:

Boring
Number

Depth in inches of OVA readings in ppm

, 1 1 0 1 10"-2 6"-8"

A-l
A-2
A-3
A-4
A-5
A-6
A-7
A-8
A-9
A-10
A-ll
A-12
A-13
A-14
A-17
A-18

NR
0
0
1.8
2.8
4.8
5.7
NR
NR
NR
NR
NR
NR
NR
NR
NR

NR
NR
3-5
2.2-3.2
3-5
>1000
10-20
NR
NR
NR
NR
NR
NR
NR
NR
NR

MOOO
30-45
10-20
NR
35
>1000
750
MOOO
NR
NR
NR
NR
NR
200
MOOO
>1000

>1000
NR
45
NR
100
>1000
NR
NR
>1000
>1000
>1000
> 1000
>1000
NR
NR
NR

NR
NR
NR
NR
NR
>1000
>1000
NR
NR
NR
NR
NR
NR
NR
NR
NR

>1000
NR
NR
NR
125
NR
>1000
NR
NR
NR
NR
NR
NR
NR
NR
NR

NOTE: NR denotes no reading taken
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1.6.3 Shallow Lagoon Borings

In addition to the hand-augered holes, ten shallow borings were augered in the lagoon
area with the drill rig. These borings had a maximum depth of eight feet and are de-
lineated on the site plan by the prefix "LB". These borings further aided in the
determination of the extent of staining in the upper portion of the overburden.

Boring
Number

LB-1

LB-2
LB-3

LB-4
LB-5
LB-6
LB-7
LB-8
LB-9
LB-10

Depths of
Stained Zone (ft)

No Staining

1-4
1-6

1.5-3
No Staining
No Staining
3.5-6
No Staining
2I8"-3'8"
4-6

Depth of
OVA Reading (s) (ft)

0-2
2-4
0-1
0-1
1-6
NR
NA
NA
NA
NA
NA
NR

OVA
Reading(s) (ppm)

400
100
200
MOOO
MOOO
NR
MOOO
MOOO
MOOO
MOOO
MOOO
NR

Total
Depth of Boring

(ft)

4

4
6

5
6
8
6
6
6
6

NOTES: 1) NR denotes no readings taken
2) NA denotes that the depth at which the OVA reading was taken was

not recorded.

1.7 Hydrogeologic Investigation

1.7.1 Split Spoon Samples

The final phase of the field program was the hydrogeologic investigation. During this
phase continuous split spoon samples were taken from the borings labelled with the pre
fix "SM" on the site map. The split spoons were taken for two reasons - to better define
the hydrogeology of the site and to aid in the determination of the vertical limit of
soil contamination. Contamination limits were checked visually by inspecting each spoon
and noting whether or not the soil contained in the split spoon was obviously stained.
The following table is a summary of the contaminated zones in the soil borings:

Soil Boring
Number

SB-1
SB-2
SB-3
SB- 4
SB-5

Depth to Top
of Contamination(f t)

6
2
6
7.5
None

Contaminated Zone
Thickness (ft)

6
10

into bedrock
4.5

—

OVA Reading
from boring (ppm)

MOOO
MOOO
MOOO
MOOO
NR



- 6 -

Soil samples were also taken from each of these borings for chemical analysis. A
chart on the site map shows the sample numbers given to each of these samples and
the boring from which each was extracted. It should be noted that in boring SB-1,
sample XI11 was taken as the "worst case" situation with regard to staining.
Sample X109 represents the same situation in boring SB-2. Samples X110 and X112
were taken below these worst case situations. Boring logs are contained in Appendix
iJ.

Because these samples were for chemical analysis, the split spoons were cleaned
before each use. The following procedure was used:

* detergent rinse
* hexane rinse
* methanol rinse
* distilled water rinse

1.7.2 Monitoring Wells

A total of eight stainless steel monitoring wells were to be installed on-site.
Four deep wells were to be screened in the bedrock and four shallow wells were to be
screened across the water table surface. However, only three wells were completed
before the program was halted by the IEPA to begin preparations for surface clean-
up.

Two wells, one shallow and one deep, were completed near tanks T-18 and T-23. These
wells were labelled L105S and L105D. One other shallow well, L106S, was installed
near the southern entrance to the site. Appendix C contains the construction logs
for each of these wells.

A deep well was under construction near well L106S but was not completed on instruc-
tions from the IEPA. The boring for this well had been cored a depth of 16.5 feet
and the 4-inch PVC casing grouted into place with a 5% bentonite grout to prevent
introduction of contaminants in preparation for the actual installation of the
well. This boring was left in a state so that the well could be completed should
the IEPA desire and is protected by a steel casing to prevent damage.

The three completed wells consist of two-tinch diameter, 316 stainless steel, flush
threaded screens with 0.1-inch slot size. The screens are five feet long. The
risers are two-inch, 316 stainless steel, flush threaded pipe. The sandpack con-
sists of a silica sand from one foot below the screen to one foot above the screen.
A one-foot thick bentonite seal was placed just above the sandpack. Two types of
bentonite seals were used. Wells L105S and L105D had a bentonite powder in a
heavy slurry placed by tremie pipe as a seal. This method was employed to insure
that the seals were placed at the proper depths. Well L105D was a deep well and
the seal needed to be placed at a depth of 24 feet. Well L105S was a shallow well
that required a seal at only three feet, however, there was standing water above
the depth of the seal. These two situations precipitated the need to tremie the ben-
tonite slurry. The seal for well L106S was a one-foot layer of *s-inch bentonite
pellets. This method could be utilized because of the shallow depth of the seal and
the fact that it was above the water table. Both the bentonite slurry and bentonite
pellets have the same sealing capacity. For all three wells, the remaining annular
space was filled with a 5% bentonite grout. Each well was protected by a six-inch
steel casing, with a locking cap, grouted around the well. The three completed wells
were developed for four hours each by the air lift method.



1.7.3 Groundwater Sampling

The last segment of the hydrogeologic investigation was the groundwater sampling.
This occurred on July 30, 1986. In all, twelve wells were sampled for volatile
organics - seven existing State wells, two nearby residential wells, and the three
new on-site wells. All groundwater samples were delivered to Aqualab, Inc. of
Bartlett, Illinois.

Residential well samples were taken from garden hoses connected to taps off the
discharge line for the wells. Prior to sampling, the water in each well was
allowed to run for at least five minutes so as to adequately purge the wells. The
monitoring wells were purged using a peristaltic pump. One of two criteria had to
be met before each well was sampled. Either the specific conductance, temperature,
and pH of the water being purged became stable, as determined by constant monitoring,
or three well volumes were pumped, whichever occurred first. Because the para-
meters being tested for were volatile organics, these wells were sampled with a
teflon bailer and a nylon rope. Between sample points the nylon rope was disposed
of and replaced with a new length of rope, and the bailer and peristaltic pump hose
were cleaned with the following procedure as outlined in Procedure 3 of the Wehran
Technical Procedures Manual:

1. Hexane rinse
2. Distilled water rinse
3. Methanol rinse
4. Distilled water rinse.

The following table shows the correlation between groundwater sampling numbers and
sampling locations:

Sample Number Location

G101 Mason residence
G102 Williams Bait Shop
G103 L102D
G104 L102S
G105 Field Blank
G106 - L104D
G107 L104L
G108 L101L
G109 L101D
G110 L101M
Gill Field Blank
G112 L105D
G113 L105S
G114 L106S

1.7.4 Site Security

During the hydrogeologic investigation, the locks on the access gate to the site
and on the site trailer were broken, and the trailer was burglarized during the
night of July 10. Among the items taken were:

* respirators
* respirator cartridges
* 5-minute escape packs
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* air lines
* generator
* pressure washer
* steam cleaner
* typewriter

2.0 DESCRIPTION OF TANKS AND DRUMS

2.1 Introduction

During the initial portion of the site investigation of the Lenz Oil site, from
June 18 to July 2, 1986, Wehran Engineering located and labelled 35 tanks and 197
drums. Most of these containers held materials of unknown composition. The
following sections list the size, shape, and depth of the contents for each tank
and the depth of the contents for each drum.

2.2 Tanks

The depth of the material in the tanks was measured by pushing a one-inch by two-
inch board into the material, removing it, and measuring the length of the stained
section. The following is a list of the tanks that contained material at the in-
itiation of the project.

Cylindrical Tanks

Tank
LD it

T-5
T-6
T-7
T-8
T-9
T-10
T-ll

T-12
T-13
T-14
T-15
T-19
T-20
T-21
T-22
T-23
T-24
T-25
T-26
T-27
T-29
T-31

Diameter
(ft)

8
8
7.5
7
8.5
10
7

8.5
8
NR
6.5
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
7

Length
(ft)

21.5
24
32
16
21
30
NR

21
21.5
NR
24
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
20

Depth of
Contents (ft)

1.2
6.5
4.6
2.7
7.4
3.6
4.9

2.2
2.0
NR
0.5
Trace
Trace
Trace
0.5
4.3
1.2
1.1
0.5
0.2
Trace
1/3 Full

OVA Readings at
openings (ppm)

300-400
10-15
30-40
20-25
300
1
10

200-400
20-40
NR
10-15
0
0
2
8
300
60
25
60
MOOO
35-45
36

Comments

Horizontal
Horizontal
Horizontal
Horizontal
Horizontal
Horizontal
Horizontal ,
Underground
Horizontal
Horizontal
Horizontal
Horizontal
Tank Truck
Tank Truck
Tank Truck
Tank Truck
Horizontal
Horizontal
Horizontal
Horizontal
Horizontal
Tank Truck
Vertical
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Cylindrical Tanks Cont.

Tank
ID #

Diameter
(ft)

Length
(ft)

Depth of
Contents (ft)

OVA Readings at
openings (ppm) Comments

T-35 NR NR 300 gal MOOO 300 gal tank

NOTE: NR denotes that the dimensions were not measured. See note 3 on site
plan.

Rectangular Tanks

Tank
ID //

T-16
T-18
T-34

Length
(ft)

45
50
45

Width
(ft)

29
30
37.5

Depth of
Contents (ft)

5.8
9.0
6.4

OVA Readings
at opening (ppm)

1-2
MOOO
1.2

Comments

Underground
Underground
Underground

The following tanks were empty at the commencement of the project:

Tank LD# Comments

T-l
T-2
T-3
T-4
T-28
T-30
T-32
T-33

Horizontal
Vertical
Tank Truck
Small water tank
Tank Truck
Tank Truck
Vertical
Vertical

The depth of material in the underground tank T-l7 was not measured due to
difficulty of access through the surface port. It appears that this tank con-
tains, or contained gasoline because the port was found under a gasoline pump.

The information contained in the above tables is supplemented by the Tank Sample
Data Sheets contained in Appendix D.

It should be noted that the IEPA hired an independent contractor to pump several
thousand gallons of the contents of tank T-18 into nearby empty tank trucks to
eliminate the surface release caused by T-18. These tank trucks included T-22 and
T-28.
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2.3 Drums

Appendix A contains a summary sheet for the drums that were found on site. The
first column of this summary sheet, Drum ID#, lists the number that actually
appears on the drums or on the overpack. The second column gives the condition
of each drum. There were two basic entries for drum condition, OP and G. "OP"
denotes the drum had to be overpacked and "G" means the drum was in good enough
condition that there was no need for it to be overpacked.

Column 3 shows the physical state of the waste, either liquid, solid, or semi-
fluid. Semifluid is a state where a substance is neither liquid nor solid. It
is a substance that flows but is extremely viscous.

The height of waste was measured for almost every drum. This is shown in column
4. The following is a key to the symbols contained in this columns

F - Full
E - Empty

any fraction » approximate fraction of a full drum
NR - no reading

The fifth column was rarely used because waste depths of the 55-gallon drums were
estimated. However, this column was used to estimate volumes of drums that were
not of the standard 55-gallon variety.

The sixth column (OVA/HNU reading) notes any reading that was recorded using an
Organic Vapor Analyzer (OVA) or a photoionization unit (HNU) when the drum was
opened.

The specific conductivity and pH of the contents of the drums were not measured and,
consequently, column 7 was not used. Column 8 lists the appearance of the samples
that were taken from the drums.

The last column (comments) is probably the most important column because it lists
the sample number for each drum. The following is a list that should "decode" the
sample numbers:

X2 - followed by any two numbers denotes a sample taken from a drum in
the series D1-D99

X2 - followed by the letters C or D then a number (e.g. X2C1 or X2D2) denotes
a composite sample. There will be a least two drums per composite sample
but no more than four

XD - followed by any two numbers also denotes a composite sample
X4 - followed by any two numbers denotes a sample taken from the series D100

to D197
X5 - followed by any two numbers denotes a duplicate sample taken from the

same location as the other sample listed on the same line
T & B - denotes a drum that was phase layered and samples were taken from both

the top (T) and bottom (B)
E - Empty
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STATE OF
WASTE

HEIGHT OF

WASTE (IN)

WASTE
VOLUMN(GAU READING(ppm

pH SAMPLE APPEARANCE COMMENTS

oP /.V •?/oo
0-74 So/ F II

oP V2- ip

£-77
V-18 06 re X2-78
D-71 OP BS
&-&> DP LS-IS

DP as
P-84 6P /4 /8 ^3-
D-8S nP 9.5

oP is 0,1 ^ C-u<i!*. ;

D-8B
D-89 oP S../.V
D-9o DP /,'</ 0-b
D-VI G, X 2.M

O,/ <^X

23± OP F X 2-

D-94 oP \
****£-

DP 15' Oil
op Ofjix1/. / /q >/J (j i

v G '



PROJECT
CLIENT
JOB No.
SAMPLERS

o DATE « k/M/rt.-7/, /Vfc
' T i f ~"

WEATHER' .

AIR TEMP'

DRUM SAMPLING

FIELD DATA SHEET

DRUM ID #
DRUM

CONDITION

PHYSICAL
STATE OF
WASTE

HEIGHT OF
WASTE (IN)

WASTE
VOLUMN(GAU lr^ ppm]

pH
.̂ 5PEC»1C

-̂TONDUCTMTY

SAMPLE APPEARANCE COMMENTS

Of *>]:* X -2.C 7

X 2 P 2 -
Z?-99 or 4 X 2 Pi

DP D /o X
see P / o j A

D'lol DP /SO

OP ty
/I

D - 69 /I
D'/Ol •So /.e/

D - op r
b?

D-l/0 DP Ol

Of So/j /I O.'l

D-II2. 5

V-H3 op £
P-//4 op
D-II5 OP -7
D -Ilia Q,
P-//7 Z-3

/u -J ̂  /V
b / o,

LUi F .3 / /A/V7 c \ y-1 '
F



PROJECT
CLIEfiT
JOB No.
SAMPLERS

C\\ DATE '.

WEATHER'.

AIR TEMP'

DRUM SAMPLING

FIELD DATA SHEET

DRUM ID #

D-a

DRUM
CONDITION

op

PHYSICAL
STATE OF
WASTE

HEIGHT OF
WASTE (IN)

r

WASTE
VOLUMN(GAL) ING(ppm

3-5

pH SAMPLE APPEARANCE COMMENTS

D-/Z2 oP l '*lJI<» Nl-
D-/-23

OP

D - F
0-121

*H
op 3-b
op 2.8
op €
OP

P-/33 5

D-/34
. -
i ^ i J 5 fc> |c?

P-05 G 0 !^±_^L
-e

0-737 - b^^/A f. u «*- Y-O7

D-/39 Q
D- Ho e <r

D-KL V / y

V-143
n- /4.4.

6-

D



PROJECT
CLIENT
JOB No.
SAMPLERS

/.e/i ^ O . I

66369

/ m

DATE

WEATHER'

AIR TEMP'

DRUM SAMPLING

FIELD DATA SHEET

DRUM ID #
DRUM

CONDITION

PHSICAL
STATE OF
WASTE

HEIGHT OF
WASTE (IN)

WASTE
VOLUMN{GAU

OVA^HNlj)
READING(ppm

pH SAMPLE APPEARANCE COMMENTS

D- c,
P-/47
D-/18 F

l̂ iP-lso
P-w / . ̂  o>< n

. ,
v « | ; k q

D-/S3
0

D-155
TT

D - 0 I '̂  i./ > <J

D-/57 G
e

P-/59 G
o\

D-/V

£>-/*.?
c, E

G _e
D-ldk e C

D-IM
_c.
e



PROJECT
CLIENT
JOB No.
SAMPLERS

DRUM ID #
DRUM

CONDITION

PHYSICAL
STATE OF
WASTE

HEIGHT OF

WASTE (IN)

DATE

WEATHER'

AIR TEMP
WASTE

VOLUMN(GAU READING(ppm
pH

DRUM SAMPLING

FIELD DATA SHEET

SAMPLE APPEARANCE COMMENTS

E
D-no G
V-ni
P-772.
0 773

P-775
c,

£-777 Q E
O

D-/79 C-,

G \y]al<~

P-/RI G So

6,

o
S-/J F (9 i l-e

O

P-/89 Li t '^ I/, "

e



PROJECT
CLIENT
JOB No.
SAMPLERS

^PHYSICAL
STATE OF
WASTE

*£L

DATE

WEATHER'.

AIR TEMP'

DRUM SAMPLING

FIELD DATA SHEET

DRUM ID #
DRUM

CONDITION
HEIGHT OF
WASTE (IN)

WASTE
VOLUMN(GAU

)VAHNU pH SAMPLE APPEARANCE
CUCTMTY

COMMENTS

D-793 F •y*f-
G
6.

9c
6 -e

D8K OP 74 8
Pfrf op O,|

or 374
DP /i ui <J r 9-6

PSilA- F



WBiRAN B^GNffiSNG
a>BUUMG ENGfCBS

Field Borehole Log

CLIENT JOB HOLE NO. SHEET NO OF

PROJECT.

SITE

LOCATION
.....

CONTRACTOR

BEARING. _. DIP. ...!.̂ . P.M. 7.̂ -...-

METHOD
OF

BORING:

SOIL..

ROCK

CASINO CHAM. DRILL PLATFORM...
_ GROUND SURFACE...

CORE DIAM. WATER LEVELS
LOO LCGENO

-SILT F

- CLAY

COMOITIOM »»»AMMIM» MITKOO

•UNO

-WAVCL

-«ooo r~~n omnnus A-IRJT TUM
U=W •-TMMMU. TU«

-FAIH •LOtT C • PIITCM MMKXN
D - COM MflnfL

c- AIMCM
r-»*iH
K-MJOTTtD

IAMWJH

N-IMSCKT n- CXOTM i*a
O - TUK •- n.K>n.M •*•
P- WTtM OOKTIMT TM T- COAf BOX
Q - OLAS1 JAN Z-DISCAUDCQ

JDG
DESCRIPTION: COLOU,
DCNirrr;TEXTU*e.STHUCTU«;SMAK AND
SUMFACt COMDITKM Of MAIM; ODOU; ITC.

ELEV. S A M P L E

NO. SIZE
(IN.T (IN.)

BLOWS
PER

6 INCH

M&TES; n*iM«, TCITIN* AND SAMPUN«
mOCCOUNKti BATCH LOU AND «AIN;
DKILUN4 AND TCSTIN* COUIPMCNT; ETC.

PILL 13 0*F\ ? [Quo

t. Pi/SH

fitfl >

r- __
fa

I'i/Srf

u#u£p_ ̂ J^f^Li $fy£JJ+ faJ-fc

7 —
i

- i ~ f 6

2^ HOik
5"

9 _

fvr ufttf i " ̂  2/Wfi.t: x: l . ' ! Fef

15 '0

•.r,i POTT flQ1 13 -'-0

IH T7"



WVg' WEHRAN ENGTGRNG Fie|d Borehole Log
\J\^ CONSUTNG BIGNESS

JOB NO.̂ ^1 HOLE NO. ̂ &i SHEET NO 2. OF Z

< ? - ' ( ' £afifM>MUjj$

l-tM£5lDKt (?} No <9fii/r^>
v/P'rJj^

°l7 " fa&yLft£j&£ W ic MI'
l*JI^\ r^V ^<r, AJO^mr/J-

/
x/yt

. - .

r

7

7-

—

—

X
X
*
«

s

1

p<:

l l

V

u

_^_.
/z .
I2w
/ /

J Z _
i l
/ z

"i

•- - - -
,

—

_ —

—

-- --

f/frVWl&Q

yfrMrtj

_ - _ -



WWRAN
j CONSUUNG BYONEBB

•Ao:.;.i.

Field Borehole Log

JOB N0._£>£343. HOLE M0'.?^...5^*1 N0 J..OFJ...

WEATHER...̂ Jtefj/,. w/V? ... INSPECTOR.../! .'.̂ .̂ ./.'. .(/

CLIENT 1 f I

PROJECT, ./.t

SITE TEMP. .?.<?...•'

LOCATION BEARING. _. DIP •

CONTRACTOR _ _ ELEVATIONS: DATUM

&lL..2y£jMj?,.tfptlfci5Z£tf,.?/S&... CASINO DIAM. DRILL PLATFORM...
HOCK _ GROUND SURFACE ..

STARTED...?.'̂ .̂  -M...2/^f... 193.9.

FINISHED..15'....ft..M...

METHOD
OF

BORING:
CORE DIAM. WATER LEVELS

L08 LE6CNO

P777a-CLAT
'

»$AMPUt CONDITION *»1AIMLIH« MITHOO »»«HlfPIK> CONTAINtH

•OMTUMCD A-f«_IT TUK C' AUOCM N - INSCDT N-CLOTH •*•
• -THINWAU. TUM r - WASH 0 - TUM •- MOTI.M M«

• LOflT C - ntTON lAWn^M K- JUJTTCB P- WTEK COMTCNT TM t-COM( BOX
D-COAC lAMNCL a - QLASI JAN I - OIJCAJWCO

JOG
DESCRIPTION: COLOU ,

NITTY;TtXTU«e,STmjCTUM;SMA*C AND
SUHFACC CONOITION Of WAIN*, OOO* i ITC.

ELEV.

DEPTHl

S A M P L E

NO. SIZE
UN.)

RETQ
(IN.)

BLOWS
PER

6 INCH

NOTES; KMitM, TESTINC AND SAM^UN*
MOCCOUMKt; WATCM LOSS AND «AIN ,
DfttUJN* AND TCSTIN* UUimtNTi (TC

TPLL

PUirt

LT(, \rrWf

? wo

Z2

fi^^c 5 — 13
H5

17 JIM.

30^- TUL?
7 —

7

f

.1.
_Z_

ML
Hf

NO
>IOOO

ffa H

ftftovt

^_
'5

ir>-r 7 ] TYJ

ifl



VV±7 CONSUJNG ENGNEBS
Field Borehole Log

CLIENT...I(.irj!j.gr

SITE

LOCATION

CONTRACTOR

BORING:

^ nrj I

JOB NO._C£>^£.2 "O^ "O-„£?/....SHEET NQ~LOF.<:

INSPECTOR. "

8TARTED.1LS2. ^M...;

BEARING. _. DIP • FINISHED...̂ .?, fl .M.

l£7~ift&&(.>.QZA£ ELEVATIONS: DATUM

"..̂ PiL^U.-16*21.jftr̂ î CASINO DIAM. DRILL PLATFORM

ROCK /J)( f' CL 1*1 f(''"*>£ W? < ' °/£^2. D t̂tc — GROUND SURFACE ._
"T-" w'"w/"i%;7x"(^rXTr CORE DIAM. WATER LEVELS

LOO H9EMO

1ILT F

7777A - CLAY • •NAVCL

»»AMfU CONDITION

•MOO ^3'D«

I - FAIN ^V

** JA»»UN« MiTHOO *» tMIPPIN« CONTAINtB
A-I«JT TUH t- AtMCM N • IMCHT d- CLOTH • At
•-TMWNAU. TU« P-WAM4 0 - TUM S-n.K>nLHM
C-PWIQMSMWUM •••LOTTO » • »T(K OONTCNT TM t- COMC K»
D-OOMII •Mflti tAHPLlM 9 • tLAJI JAfl Z'PIKAflKD

.06
DESCRIPTION: COLOU ; comitrwcr
OCN«fTT,TCXruNC;STMUCTUMC;«NAN AND
SOMACf CONMTKM Of OMAINSj OOON;(TC.

ELEV.

DEPTH!

S A M P L E

NO. SIZE *
BLOWS

PER
6 INCH

NuTES: KMiM; TCSTIN* AND SAMPUM
PMCCOUNKtl WATCH LOIS AND «AIN,
DMItUM AND TTTTIN* COIMPMCNT; ETC

10

/la - /to

a"

71 Fn/fe &J n

srtr U.JM p \s "*

Bi^CK 011 Y LTfiuJp r»ii.xff>

uftp
6 \H

/O.
1000

17
Zf

7



WEHRAN ENGNERNG
CONSUING ENGNEERS

Fjeld Borehole Log

JOB NO. HOLE NO.. ^#3 SHEET NO Z- OF Z

/. / 'TB 8-\

TVuO

tot.fl'-.'j f*.':'!'0t

foe.

i/. 7 ' /// .<9'w/£yJ

TO

^

py

Of

Ovfr!

Bo^w-

gf-<- Ol

fr*r*l5' TS.



Field Borehole Log

CLIENT X^-rn „ JOB NO._^b£6ft.. HOLE

PROJECT...L£fO.Ti...<?J:L. ..(-fcfl!fiWT!—Q&AXm WEATHER...t{Ql.j.fy{?.Q INSPECTORj

SITE TEMP..C.1P..*' STARTED^•;£:../I.M..7/4?!

LOCATION lutmM,.—rMMMfiim- BEARING. _. DIP • FINISHEDJ;«>..ft .M..Z/£1.

CONTRACTOR ELEVATIONS: DATUM
METHOD

OF
'̂L...4:?£..^^.JI:P__..^?y£rJ.$i?ft CASINO OIAM...^^P; DRILL PLATFORM

BORING: SOCK. .A.J.*. (^..^ff\ .i<?. %ty*.
_ GROUND SURFACE ..

COREOIAM. ..̂ J.X WATER LEVELS
LOO LEQCNO

»"-T r?ri
E23 - CLAY gara - «UVD.

»SAMPU CONDITION <H

-•000 [33-D«TV*»tOM=M

•••LMT
^^^

AM>LIN« METHOD »» tHIPf )N» CONTAINED
A-i«JT TVJK E- AtMCN N - INK PfT d-CLOTHiAa
•-TMINWAU. TU« r-WA«N 0 - TUM 1-R.IOO.M***
C - n>TON WMnM «- 1LOTTCO P • mTEK OOMTtNT TM Y - COM BOI
D-COM lAIIML lAMPLCn a - OLASi JAM I- DfltCAflKQ

LOG
DESCRIPTION: couo*; coNtisrwcr
OCNSTTY; TEXTUNCi5TNUCTUNe;SMAH AND
SUMFACC CONDITION Of MAIM; OOOff; ETC. DEPTH

S A M P L E

TPE NO. SIZ
(IN.) UN.)

BLOWS
PER

6 INCH

N>TES: |C«IN«; TtSTINt AND 1AMPLJN*
MOCXOUNli i "ATCB LOil AND «AIN ;
DmUJM AND TTITIN* EOUIP*IENT, ETC.

34

O-;Zl
VOIM« '-rur

l.o

1°

to
1.5 FT

= Off/'",

10
-jo.

flQ H
.£=j±-.

5J>—
? \OCOflfT. -^l

21 c .

/ ^ o f f U i f ^ .'. f

'T 'i;?T^rV

^O-

\u. 2
1*'

6-3'_[T«L| '-. '"

IU
e 30 ^P/« . ^r ti

i -3 " 6- ff f ft. e'C< f

(3
.̂

\--l~

.j^ L^is IL).



WEHRAN ENGNEEFdNG
CONSUING ENGf*ERS

Fie,d Borehole Log
n

JOB NO. HOLE NO. SHEET NO OF ̂

-l " _£o<f.

, ? 5- zz

u — ftQ

f ?-

/"r.rr

- c . f o:fc

by

JL1

ZZ.

T^-71.0

l!-~]$-± t°-L±°-

S .

oy

f ( V

1
Z

\

-- 80

QUA Halt.

Lf^fl tfr 07*1:

/r)

Wit- =

J-r<

<V 0-1 r



WV|» WEHRAN ENGNEERNG Fie|d Borehole Log
\J\J CONSOpNG ENGINEERS /L105

JOB NO. fi& l̂ MOLE NO. ̂ B^ SHEET NO 3 0^3

1HS/L |?.V/'J 2.5 '̂ -3iJ

#tM Kcvjtt-/
f'-Mfi- f"f-' • ••'1 / ' r ' ' / '^

'fft-'^jUC '.:/rr *iut.
th'l'U'ti. jf-^TT t Of

f:f-:i -."t 'rsenM 4
r \10iJ. •/,< /- jo.'/v;

i - - : - ' - ' ^./"-'> Cf-r/jrtJ7
F£*-J jwr jyi/f'itf-'&jj
he*. w>rsf/^

*

_

-

—

—

—

—

—

—

•̂̂

••••

•••

r\( L

- - • •

• - - - -

,

_ —

- - -

- - --

0v ft noit = 70 ec^
T0f>0{ e^fff. : >ic&o ffn
&? Ofar:,s J^L ZTTZSJ-VJ

_ _



W&iRAN BJGNEKNG
CONSUUNG ENGfCERS

Field Borehole Log

CLIENT

PROJECT

JOB N<

WEATHER

HOLE NO. SHEET NQ / OF

SITE

LOCATION

CONTRACTOR....

SOIL

BEARING. DIP.

CTARTED..ia:.??./f.M..//_4£... I9.ft

METHOD
OF

BORING: HOCK

ELEVATIONS: DATUM..

'JCASINO DIAM. DRILL PLATFORM

_ GROUND SURFACE

CORE DIAM. WATER LEVELS

LOO LE8END

»'LT

TH7f( -CLAY

•SAND
»tAMPU CONDITION »»»»MPLIN» METHOD

n«Ti«wn A-IMT TUM E-
»»>HIPPIN<

AUOCH N INSCKT
CONTAINED

BQ-0NAVCL
•-TMINWAU. TWM
C • H«TOH UMR.EH
D-COMC MUIIICL

P»-CXOTMB»«
t • »A*N 0 ' TUM S - n.K>FK.M BA(
K-«jOTTCD P- «KTCH CONTDa TM Y- COME SOX

SAI«fL£* Q - ILASI JAA Z- DISCARDED

LOG
DESCRIPTION: COLON , CONSISTENCY

ANOOCNtmr,
SURFACE CONDITION Of WAINS, ODOft; ETC

ELEV

DEPTH

S A M P L E

NO
TD

UN.)

BLOWS
PER

6 INCH

VOTES: KMUM; TESTINO ANO 1AMPUN*
MOCCDUNH; WATCH LOSS ANO SAIN.
MILLJN4 ANO TOTIN* EQUIPMENT; ETC.

p w

Lofin
y

'ft-

"->f/!i
Z

7

Tf
O
"5

7°

A? 3

6

'?

2o

11

1 —
A*

riXAflU
2o

0-7"

L

ID.

t<l,fl'f_ r^t-rH t»fe^l_*A'/OOt<7 /^£\/>

12-

f
2.6

jL^^lt. J ____

. Tt> 14 X I I J



WEHRAN ENGNEERNG Field Borehole Log
CONSULTING ENGINEERS

JOB HOLE NO._.S/3£. SHEET NO II OF -_

?.*{*>.
ftri_'l5^

">

rs

1'fT

C

fte

ft

10



Logs



WEHRAN ENQNERING
_ 7 CONSULTNG ENGN-ERS

UELL.CQNSIBUCIlQtLDESlQN

Job:
Uell Nuaber: L 10$

Date:
Tine taken to install:

Gcauad Sur face

y^y J ..

Qeoecal-Qfifi lf laiC-Lca * u>n*«/
p£^,, TO S B H LO>

f

••
^

K£^(/4r*?L /0 » 2

-|

— I

s
s.

\
\
\

\
V\^

\
\
1

' . -

:
(

>

-~

_-

AJO

~t

s^
\

\
N.\
\
\

\
\

\
\

\
\

\

\
\

V\

X,

i.
• •

T

<"J.D. 6^L f

TO?" C^7»-

]5f|,
nf M ̂ ^
' S.O'

A
Vtttfj 10.0'

~0 Wlt}

naae. /T> ^tr-r^ef^

_ -^ X . —. t - f - L f

>/l^-'\"U'» CTOL ] . ^ ^

BiiBc.Sizci 2 U ^-^^ . '^/^
*nn+lltKt>&<., ̂ ^^7
C8ijt|/!"^i"Hix ?£™i!?t '.jt*
B a c k f i l l : 5k $Z(xj-iQf,r

rk 6

Benton i t e Seal :
itYBfi_21

n/lfl f^Z^f. fi~rj £0(.LOTD (Trf ffyi

S^^ty? <rd^_ T3 fivTffyS- rt T*0r*D
<-, , , y D -~j^L Is f , ^ 7

Sandpack : ^^^.-/c ^f+ijQ

S£ceeQ.iizfi_BQd-l^BCi

f-L-lt^tf Tr'fff'Cf-/:

S_' ̂

OufiaiifiQii How were annular Mater ials »«placed?

How were depths to Materials Measured?
CntCKtC K/ITH -"'• -
How developed?
£X.*̂  ̂  j T̂" ĵ T ̂ ^
ij[±*, *C _̂ ̂. ̂^ I

What paraMeters were Measured?

How long?

n M I -Qcilliaa_aosLlQilallfltiflo_Cb.CQ.ofllfiaxi
^f of- L



WEHRAN ENGINEERING
CONSOLING ENGttERS

UELL.CQUSIBUCIIQtLDESlQN

Job: CdlfW Date: 7/2//S6
Uell NuMber: U05D T ime taken to ins ta l l :

> : f t ,

GcQunoLSucface

QeoecBl.Qefilfiaic.Lfia

QyfiaiisQBi How were annular mate r ia ls enplaced?
' /^-A-^-

How were depths to w a t e r i a l e Measured?
fntffifo W T ; , { We flue KUbri-r
How developed?
f r l /P i i /^r

U h a t pa ramete r s were Measured?

How long?

JD

TvWlDTT/

Of-



WEHRAN ENGINEERING
CONSULTNG ENGINEERS

Geaecal.Qealfiaic.Lfla

UELL.CQN.SIBUCIlQtLDESiatJ

Job:
Uell Number:

TO'

Date:
TiMe taken to instal l : 7^,
N8"e: • ' " > " '

N

\

\

\

\

\

\

\l

?L
• emplaced?

t.s'

M.5

I3.o

/J07 TO
How were annular Material
Sfao Yf\u(i fine ti'-rniTit ''"Hi 6TT
How were depths to Materials Measured?

Back f i l i :

Bentonlte Seal :
_..itvRfi_21 ____

Sandpack:

How developed?
ftK-lVr
What parameters were Measured?

How long?



WEHRAN ENGINEERING
CONSULTNG ENGNEERS

MOT
UELL.CQNSIBUCI1QH.DES1QN

Job: 06364 Date: 7/il/ft
Uell Number: L I06&

G r o u a d Sur face . -

Geaeral.Gfio.lo.aic.lfia
(Lfr/ti TD UOG V « C '/f^ A|0(,

/

B«M*

i

*>T73,r,<*
fta<£

N,

\;\
\
\\\\\ss\s\\\\

^
s

s
\

\

\

\

\

S

s
S

\

\

\

\

n n i.
t Name: " •&Lft£it*\i(^
! ^* UWttf\> ^tt*c Kf f l l t i i I ' . j t L

^ft£lH 5 T ' c C t J i r

S7T£A-U? ^Tt>^)'

BiBfiC.SiZCi

CBBioa-Sizei -V*^ ( PI',

4 - . B a c k f i l l :
* .it^ftBl-J^ ^^' vijJYd\vl\ i,

(rfcXJT

B e n t o n i t e Seal :

Sandpack :
_it*ttBl

> t . y '
ScceeD-Blze_BQd_i^&ei

How were annular m a t e r i a l * emplaced?

How were depths to M a t e r i a l s Measured?

How developed?

What parameter* were Measured?

How long?



APPENDIX D

Tank Sampling Data Sheets



PROJECT
CLIENT
JOB No.
SAMPLERS 7 / V

DATE «.

WEATHER'.

AF TEMP'

TANK SAMPLE

FIELD DATA SHEET

TANK ID &
TANK

CONDITION

PHYSICAL
STATE OF

WASTE

TANK
DIAMETERS TJ

HEIGHT OF
WASTE (FT.)

VOLJJMN OF

WASTE <5AU READING(ppfn)
SAMPLE

APPEARANCE
COMMENTS

-T-2 5 c-
E.

3
r-s 8 l-l K /

7^6
-7.5

r-Q Cn.d 7 20 -

-74

T-ID /o 3 \

7-11 / •O u. 7 /o X > l l

• o ij . cj g-5

T- /3 'W iJlU

fit-
/5 /0- /5 X

s e
T-/7

r- _> / / . . . i X

7-
f >) 300



PROJECT
CLIENT
JOB No.
SAMPLERS

Oil

« /'krr rt^'ln, / /

DATE «.

WEATHER'.
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